Introduction
The human papillomavirus (HPV) can cause infections in humans, which can lead to a wide variety of cutaneous, mucocutaneous and mucosal proliferations (1) . Although most women will be infected with HPV at some time in their life most of the infections will occur without clinical symptoms. Only a few cases will progress into invasive disease(1, 2). There are more than 100 types of the HPV known (3) , of all these different types there are only 40 types that have the capacity to infect the genital tract (3, 4) . Based on their clinical associations these 40 viruses can be divided into two groups: the 'low-risk' viruses, which generally contribute to the development of anogenital warts, these infections rarely develop into cancers, and the 'high-risk' viruses, these viruses are associated with lesions that are at high risk for malignant progression. Furthermore they are associated with almost all cervical carcinomas (5) . Some of best known HPV types associated with anogenital cancers are HPV-16, 18, 31, 33, and 45 (6) . These 'high-risk' type viruses are prevalent throughout the human population, and are commonly transmitted via sexual
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Research Papers 214 contact (7) . Of all cancers in women worldwide breast cancer and gynaecological cancers account for 52% of all prevalent cases (8) . The gynaecological cancers, specifically cervical cancer, account for almost 12% of all cancers in women, thus representing the second most frequent cancer among women worldwide (7, 9) . The majority of cervical cancer cases occurs in the developing world, about 83% of all cases (9) . The phase after infection but before cervical cancer, the pre-malignant phase, can be divided into three different histological abnormalities; cervical intraepithelial neoplasia 1 (CIN1) which is a mild dysplasia, CIN2 which is classified as a moderate dysplasia, and CIN3 in this case severe dysplasia also known as carcinoma in situ is present (2) .
In order to prevent the progression of cervical cancer, multiple countries have implemented a cervical cancer screening programme. The detection mechanism in these screening programmes are commonly based on the Papanicolaou test and colposcopic analysis. as a model as their target seize is known. Furthermore, we aimed to determine which conjugate detection system will results in the best localisation and least background.
Finally the main goal is to investigate the possibilities of developing such a standardized method that the end staining of the enzymatic in situ hybridization, on patient material, is comparable or better than the detection with fluorescence in situ hybridization.
Materials and methods
Seven horseradish peroxidase substrates and six alkaline phosphatase substrates have been tested on CasKi cells with the centromere 1 and 1P36 probes as targets for the in situ hybridization reaction to determine the sensitivity and specificity of the substrates.
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The • digoxigenin labelled probe -polyclonal rabbit anti-digoxigenin(1:5000; Sigma) -goat anti-rabbit polymer of HRP or AP (Nichirei Biosciences, Japan)
• biotin labelled probe -monoclonal mouse anti-biotin(1:100; DAKO, Denmark) -goat anti-mouse polymer of HRP or AP(Nichirei Biosciences, Japan)
• biotin labelled probe -avidine PO or AP(1:100; Vector) or FITC(1:500; Vector, California)
-biotin labelled goat anti-avidine(1:100; Vector, California) -avidine PO or AP(1:100; Vector, California) or FITC(1:500; Vector, California)
• biotin labelled probe -avidine PO or AP(1:100; Vector, California)
• biotin labelled probe -anti-biotin antibody direct labelled with HRP or AP (PanPath, Netherlands).
The best substrate in combination with the best conjugate detection system was then 
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Results
Substrate selection
For the horseradish peroxidase enzyme reaction the substrates Vina Green and Seramun
Grün resulted in stronger precipitates in comparison to the control ( Figure 1A , B and C).
These substrates showed very high sensitivity as the spots visible for 1p36 were similar in size as the spots for 1C of the control staining. However the Seramun Grün enzyme reaction did not develop into bright green precipitate products as was expected, on the contrary it formed dark green almost black spots. The Vina Green substrate on the other hand developed into, the expected, bright green spots. The substrates Vulcan Fast Red and Ferangi Blue were the substrates that have been selected for the alkaline phosphatase enzyme reaction ( Figure 1D and E). Both these substrates resulted in good localised sensitive reaction products in combination with the tested conjugate detection system with, respectively, clear red and blue precipitate products. 
Discussion/Conclusion
One of the aims of this thesis was to determine if there are substrates available which could potentially be used for the detection of HPV infection with brightfield microscopy in clinical samples. The tested substrates were only considered a potential candidate if their results on cell lines would result in stronger stainings than the staining of the DAB substrate, used as baseline control in this thesis. The substrates Seramun Grün (HRP), Vina Green (HRP), Vulcan Fast Red (AP), and Ferangi Blue (AP) were able to give some signal on the SiHa cell line staining for the HPV16 copy while the DAB staining could not. Therefore, it can be concluded that these substrates result in superior reaction precipitates in comparison to the DAB staining and can be considered to be more sensitive than the DAB substrate.
These selected substrates were further used to answer the second aim of this theses:
what conjugate detection system provides the best localised precipitate with the least background staining? By testing the different conjugate detection systems the four substrates were further evaluated in order to determine the most sensitive substrate and detection system combination with the least background. The tests done on cell lines show that the monoclonal mouse anti-biotin in combination with the HRP polymer and Vina Green, the three-layered Av-PO system in combination with Vina Green, and the polyclonal rabbit anti-digoxigenin in combination with the AP polymer and Vulcan
Fast Red are combinations of detection system and substrate which result into strong reactions. Despite the fact that the contrast with the red precipitate of the Vulcan Fast
Red substrate is better with the hematoxylin counterstain than the contrast of the Vina
Green with the hematoxylin counterstain, the Vina Green is considered to be superior to the Vulcan Fast Red. It might be possible that the goat anti-mouse AP polymer would lead to better results, when this polymer would become available again this needs to be tested.
Contrary to the sensitive reaction of the Av-PO system, the Av-AP system does not show any reactivity at all.
In order to answer the main aim of this thesis, is it possible to develop an CISH method which results in comparable or better stainings than FISH, the Vina Green substrate had In summary, we found that the brightfield microscopy in combination with the Av-PO system with the substrate Vina Green delivers the same specificity and sensitivity as is observed with fluorescence microscopy. We noticed that the resolution of the brightfield 
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